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Abstract 
Ship drift velocity observations were used to calculate and plot monthly mean 
and yearly mean velocities in 2° latitude by 5° longitude boxes for the Atlantic, 
Pacific, and Indian Oceans. The vector maps shown here provide a visualization of 
the mean and seasonally varying currents. 
i 
1 Introduction 
Historical ship drifts have provided most of the information about the near 
surface circulation of the ocean, but most maps of ship drift velocities are not 
suitable for visualizing the strong seasonal variability of equatorial currents. In 
order to obtain maps of the seasonal variations we calculated and plotted monthly 
mean velocity on a 2° latitude by 5° longitude grid for the band 208 to 20N. We 
thought that other people might find these maps useful in their studies, and so we 
show them here. The data in the Atlantic was studied statistically as described by 
Richardson and vValsh (1986) . 
2 Data 
The historical ship drifts were obtained from NODC. Each ship drift 
measurement of surface velocity is the vector difference between the velocity of a 
ship between two position fixes and the dead reckoning velocity of the ship 
through the water during the same time interval, normally 12-24 hours. The 
vector difference is considered to be due to a surface current. Many possible 
random and systematic errors can occur as discussed by Stidd (1975), Richardson 
(1983) and Richardson and Walsh (1986). · 
The historical ship drift observations were made from 1854 to 1974, but most 
were obtained between 1920-1941. During 1920-1934, some large areas are devoid 
of observations in some months (Richardson, 1989). The observations are 
concentrated along major shipping routes where the number of observations is 
greater than approximately 1000 per 2° x 5° box. The equatorial Atlantic and 
Indian Oceans have a good coverage of ship routes and data; most areas have 
500-5000 observations per box. The Pacific has relatively fewer observations; most 
1 
boxes contain 100-500 observations. The monthly average velocity vectors in the 
Pacific have more scatter due to the lower data density there. 
3 Maps 
For each ocean, maps were made showing (1) the total number of observations 
in each 2° x 5° box, (2) the annual mean velocity vectors, and (3) the monthly 
mean velocity vectors. The Atlantic is shown first , then the Indian, and last the 
Pacific. In addition, seasonal maps were made on a 1° x 1° grid showing velocity in 
the Indonesian Seas and western tropical Pacific. Figure captions are given below. 
4 List of Figure Captions 
Figure 1: Geographical distribution of the number of ship drift velocity 
observations in 2° latitude by 5° longitude boxes in the equatorial Atlantic. 
These numbers of observations correspond to the map of the annual mean 
velocity. Maps of the monthly mean velocity used roughly 1/12 of the 
number of measurements shown here. 
Figure 2: Map of the annual mean surface. velocity of the equatorial Atlantic. 
Figures 3-14: Maps of the monthly mean surface velocity of the equatorial 
Atlantic. 
Figure 15: Geographical distribution of observations in the Indian Ocean. 
Figure 16: Map of the annual mean surface velocity of the equatorial Indian 
Ocean. 
2 
Figures 17-28: Maps of the monthly mean surface velocity of the equatorial 
Indian Ocean. 
Figure 29: Geographic distribution of observations in the Pacific Ocean. 
Figure 30: Map of the annual mean surface velocity of the equatorial Pacific 
Ocean. 
Figures 31--42: Maps of the monthly mean surface velocity of the equatorial 
Pacific Ocean. 
Figures 43--44: Maps of the mean surface velocity in the western Pacific and 
Indonesian Seas for summer (May-October) and winter (November-April) . 
Vectors in boxes containing more than 20 observations have solid black 
arrowheads. 
Figures 45--46: Maps of the mean surface velocity in the western Pacific and 
Indonesian Seas for summer (May-October) and winter (November-April). 
Velocity vectors from Figs. 43--44 were smoothed somewhat to emphasize the 
dominant circulation features. 
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